Four strategies for teaching mathematics From Sitabkhan & Platas, 2018 Using multiple representations, including manipulatives:
instruction that
• addresses knowledge at both concrete and abstract levels
• uses concrete objects, including locally made objects
• provides exposure to a variety of representations when examining ideas and concepts and when solving problems
Knowing and using developmental progressions:
• is sequenced
• builds on prior knowledge
• is di erentiated
• provides appropriately challenging tasks
• uses both conceptual and procedural knowledge to build uency Supporting student explanation and justi cation:
• draws on student thinking as a resource for explanation and justi cation
• encourages students to justify their solutions
• asks questions such as "why" and "how"
Integrating formal and informal mathematics:
• recognizes and validates students' informal thinking
• integrates knowledge students bring from home and other out-of-school contexts We first conducted a global literature review of evidence showing use of instructional strategies in mathematics classrooms from pre-kindergarten to grade 3. Our review yielded four major practices for which there is substantial evidence, though most of this evidence comes from high-income countries. The four strategies are shown at left.
Our next step was to conduct a comprehensive review of instructional strategies in documented interventions in low-and middle-income countries. Our search included a broad base of scholarship from 1993 to 2018, including non-journal-based research. The search resulted in 1,484 documents, yielding 24 articles with articulated instructional strategies for pre-school through grade 3 in quasi-experimental or random control studies. We coded each article for evidence of the four instructional strategies, as shown in the table.
Instructional Strategies in Low-and MiddleIncome Countries
The most commonly seen instructional strategy was the use of multiple representations of mathematics concepts, including manipulatives. This strategy was seen in 16 of the 24 studies. The prevalence of this strategy was likely augmented by mentions of "handson" learning and "use of locally sourced materials. " However, frequently not mentioned in the articles were descriptions of what the manipulatives were, how teachers were taught to use them, and how they were used by students, if at all. While the use of manipulatives is a key instructional strategy, it is imperative to understand how those manipulatives were used in the classroom. We did not find much evidence for the use of other representations such as ten frames or number lines, though this could have been because of the lack of detailed descriptions of instructional strategies in many reports. RTI International is an independent, nonprofit research institute dedicated to improving the human condition. Clients rely on us to answer questions that demand an objective and multidisciplinary approach-one that integrates expertise across the social and laboratory sciences, engineering, and international development. We believe in the promise of science, and we are inspired every day to deliver on that promise for the good of people, communities, and businesses around the world. For more information, visit www.rti.org.
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Six of the 24 studies demonstrated in some way that teachers supported explanation and justification, and 5 showed that teachers integrated formal and informal mathematics. The small evidence base for these two strategies may be a result of a lack of information in the studies we reviewed. It could be the strategies were more prevalent, but our ability to determine their use was limited. In addition, these two strategies are among the most difficult to implement, as they require significant changes to teacher behavior.
Next Steps
Our review revealed that although there is some developing evidence illustrating the types of mathematics instruction strategies found in lowand middle-income contexts, more systematic research is needed to build our evidence base. We recommend the following.
• Provide detailed information on instructional strategies -To build our common knowledge, future interventions should make efforts to detail the types of instructional strategies used.
-More studies that isolate instructional strategies are needed to produce better understanding of how strategies are implemented in different contexts.
• Broaden methodology -Future studies should measure teacher practices as an outcome in addition to student learning outcomes. This will help us understand what effective instruction looks like in different contexts.
• Improve transparency and dissemination -Studies should provide detailed information about the interventions investigated, including the materials developed, teacher training, and sample sizes. This information can help to better design effective interventions in early mathematics.
